Effects of iron supplementation on binding activity of iron regulatory proteins and the subsequent effect on growth performance and indices of hematological and mineral status of young pigs.
Two experiments were conducted to evaluate the effects of supplemental Fe on the binding activity of iron regulatory proteins (IRP) and the subsequent effect on growth performance and indices of hematological and mineral status of young pigs. In Exp. 1, male pigs (n = 10; 1.8 kg; age = 14 +/- 1 h) were allotted by BW to two treatments (five pigs per treatment). Treatments administered by i.m. injection were as follows: 1) 1 mL of sterile saline solution (Sal); and 2) 1 mL of 200 mg Fe as Fe-dextran (Fe). Pigs were bled (d 0 and 13) to determine hemoglobin (Hb), hematocrit (Hct), transferrin (Tf), and plasma Fe (PFe), and then killed (d 13) to determine spontaneous and 2-mercaptoethanol (2-ME)-inducible IRP RNA binding activity in liver and liver and whole-body mineral concentrations. Contemporary pigs (n = 5; 2.2 kg; age = 14 +/- 2 h) were killed at d 0 to establish baseline (BL1) measurements. In Exp. 2, pigs (six pigs per treatment; 6.5 kg; age = 19 +/- 3 d) were fed a basal diet (Phase 1 = d 0 to 7; Phase 2 = d 7 to 21; Phase 3 = d 21 to 35) supplemented with 0 or 150 mg/kg of Fe as ferrous sulfate and killed at d 35 (18.3 kg; age = 54 +/- 3 d). In addition, pigs (n = 5; 5.9 kg; age = 19 +/- 3 d) were killed at the start of Exp. 2 to establish baseline (BL2) measurements, and liver samples were collected and analyzed for IRP RNA binding activity. In Exp. 1, no difference (P = 0.482) was observed in ADG. On d 13, Fe-treated pigs had greater (P = 0.001) Hb, Hct, and PFe and less (P = 0.002) Tf than Sal-treated pigs. Whole-body Fe concentration was greater (P = 0.002) in Fe- vs. Sal-treated pigs. Treated pigs (Fe or Sal) had greater (P = 0.006) whole-body Cu and less (P = 0.002) whole-body Ca, Mg, Mn, P, and Zn concentrations than BL1. Liver Fe concentration was greater (P = 0.001) in Fe- vs. Sal-treated pigs, but liver Fe concentration of Sal-treated pigs was less (P = 0.001) than that of BL1 pigs. Sal-treated pigs had greater (P = 0.004) spontaneous IRP binding activity than Fe-treated pigs. In Exp. 2, spontaneous and 2-ME inducible IRP binding activities were greater (P = 0.013 and 0.005, respectively) in pigs fed diets containing 0 vs. 150 mg of added Fe/kg of diet. Moreover, pigs fed either treatment for 35 d had greater (P = 0.001) 2-ME inducible IRP binding activity than BL2 pigs. Results indicate that IRP binding activity is influenced by Fe supplementation. Subsequently, other indicators of Fe status are affected via the role of IRP in posttranscriptional expression of Fe storage and transport proteins.